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t) n behalf of the Organizing Committee of the Industrial Electronics Seminar 2008 (IES 2008) it is agreat pleasure for me to well come all of you visit our campus Electronic Engineering PolytechnicInstitute of Surabaya (EEPIS-ITS) and attend this conference. I am sure you will find this conference
to an excellent forum for innovative and technical discussion that will provide us with interesting technical
program and enjoyable activities.
The IES 2008 include one plenary session and several them based parallels technical sessions that is
expected the conform very well during the sessions. Participants from Indonesia and our neighborhoods
countries will find the conference a perfect venue.
The conference would have not been possible without the contributions and hard works of the keynote and
invited speakers, all the authors and reviewers, chair persons, the advisory committee, as the Technical
Program Committee and Organizing Committee. May I take this opportunity to express my sincere
appreciation to all of them.
I hope that all of you would find this conference interesting, stimulating beneficial and enjoyable. Although
the conference program will take only one day, I wish you could spend some times to enjoy the city of
Surabaya, the second biggest city in Indonesia.
Wassa/amu 'a/aikum Wr. Wb








Assalamu 'alaikum Warohmatul/ahi Wabarokatuh
J\lhamdulillah, praise to Allah SWT for Thy blessing to us to held "The 10th IndustrialElectronics Seminar 2008" (IES 2008). The Industrial Electronics Seminar (IES) is theannually scientific conference on the Electronics related and Information Technology field.
Since its first implementation of the conference in 1999, IES enjoying constant support from colleagues
accross the nation as well as from abroad.
In the IES 2008, we had received 65 papers from several Institution including universities, research
center and companies. In order to provide a quality seminar and proceeding, the Technical Program
Committee finally select and accept 57 papers that met seminar criteria for presentation. These papers
will be presented in eight para lei track.
Finally, Iwould like to express our gratitute to all contributors, technical program committee members,
organizing committee members and sponsors, without whom would have been possible. We also hope
that you enjoy and take benefit from the conference.
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Abstract
Irisrecognition is accepted as one of the best biometric
method Implementing this method to the practical
systemrequires the special preprocessing where the
iris localization plays a crucial role. This paper
presents the method to localize iris (pupil and limbic)
based on intensity value analysis of gray scale eye
image. We use binary morphology approach to find
boundary of the pupil (inner iris) and edge detection is
used to find limbic (outer iris). The methodology and
result are presented using images from the CASIA
database
1. Introduction
With an increasing emphasis on security, ms
recognition is becoming one of the most reliable
biometric technologies. The iris is the "colored ring of
tissue around the pupil through which light enters the
interior of the eye". Iris has high pattern variability, the
stability of an iris over time and the non-invasiveness.
Figure I is an example of an iris image, which typically
includes the eye as pupil, iris, sclera, eyelids and
eyelashes
ScJ.n
Fig. 1. Imageob.i 1Lbmp
from theC,AsiA "daraJ>ase
There are four modules of an iris biometric systems.
Fig. 1. Image OOI_I_l.bmp
from the CASIA database
(I) image acquisition, (2) segmentation of the iris region,
(3) analysis and representation of the iris texture, and (4)
matching of iris representations. One of a critical step in
an iris recognition system is to locate automatically and
reliably the iris from captured iris images. The objective
of iris localization is to localize
the iris edge include inner (with pupil) and outer (with
sclera) edges. Both the inner boundary and the outer
boundary of a typical iris can approximately be taken
as circle. The pupil is usually darker than its
surroundings because of pupil physiological property
and its response to light, while sclera lighter than iris.
Iris located between pupil and sclera.
In previous segmentation methods, most of which
are based on integrodifferential operator or Hough
transform. Daugman [3-4] proposed an
integrodifferential operator for localizing iris regions
with removing the possible eyelid. noises. Wildes [10]
processed iris segmentation through filtering and voting
procedure, which realized via Hough transform on
parametric definitions of the iris boundary contours,
including pupil, limbus (iris) and eyelids boundaries.
Liu et.al [7] use Canny edge detection and a Hough
transform to locate pupil and iris.
Several relatively unique approaches to iris
segmentation have been proposed. Bonney et.al [I] find
the pupil by using least significant bit-plane and
erosion-and-dilation operation. Once the pupil area is
found, they calculate the standard deviation in the
horizontal and vertical direction to search for the limbic
boundary. Both pupillary and limbic boundaries are
modeled as ellipses. Lili and Mei [6] find an initial
coarse localization of the iris based on the assumption
that there are three main peaks in the image
histogram, corresponding to the pupil, iris and sclera
regions. They also use edge point detection and then
fit circles to outer and inner boundaries of the iris.
In this paper, we proposed localization iris method
through modification binary morphology to locate the




For every iris recognition system, accuracy of the
iris recognition system is highly dependent on accurate
iris localization. The better the iris is localized, the
better will be the performance of the system. The
proposed scheme of iris localization is composed of
two steps, shown in Fig. 2. In the first step, pupil
boundary (i.e. between pupil and iris) and center of
pupil is identified. Second step involves in finding
limbic boundary (i.e. between iris and sclera).
Input Human Eye Image
Localized is Image
Fig.2. Layout of iris localization system
3. Pupil Boundary Localization
Since the pupil region is usually darker than its
surroundings because of pupil physiological property
and its response to light, as seen in Fig 2(a), the iris
region is binarized by intensity threshold using the gray
level histogram of this region. Intensity threshold value
that used in this work is 0.35. The binary image is
usually a noised image, especially affected by eyelashes
and top eyelid since intensity of affected by eyelash and
top eyelid are similar to pupil captured images. To make
simple the next process, binary image is reversed. The
pupil with dark intensity is changed become light
intensity and background become dark intensity, as seen
in Fig 2(b) and Fig.2(c). All these may affect the
subsequent processing, so morphological operation [5]
(erode and dilate with disk operator) are used to exclude
unnecessary regions, the result is shown Fig 2(d). Next,
small area of width less than 2500 pixels eliminated and
remaining area shows pupil area, as seen in Fig 2(e).
Once the pupil area is determined, we compute centroid
and radius of the pupil. The centroid of the pupil is
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where My = fJxdA' M% = fJ.vdA and A = fJd'-dy
'" )t- w
where A is the area of wind ow w.
Centroid of the binary image provides the center of
the pupil. Radius of the pupil is calculated by moving in
different directions and counting non zeros in the binary
image. Mean of these numbers gives the radius. As exact
center is determined, radius of pupil is calculated by
finding the average of maximum number of consecutive
zeros in four different directions from the center of the
pupil. Pupil boundary circle along with its center is
shown in Fig. 2(1).
Using circle is simple, but may not fit the pupil
boundary well. Adjustment is done by comparing points
at the circle with points at in boundary area pupil. If the
value of intensity of boundary area pupil is larger than0
and square root from difference intensity of boundary
area pupil and center of circle is larger then than radius,
than value of intensity of boundary of pupil is change









Figure 2. The·pupiJ lcica~til)n p*:ess.JQOU_1.bmp)
C-64
(a). original image; (b) binary image;
(c)reverse binary image; (d) morphology image
(e) large area; (f) pupil circle;
(g) adjustment circle
4. Limbic Boundary Localization
The limbic boundary (boundary between iris and
sclera) is mare difficult to locate than the pupil
boundary.One reason is that the transition from the iris
to sclera (the white part of the eye) is more gradual than
thetransition from the pupil to the iris. Moreover, there
may be eyelashes and/or eyelids obscuring portions of
the iris.
The three steps detecting the limbic boundary are :
Step I: The edge detector is used to get edges which
potential as boundary of limbic. The optimal edge
detector [8-9] is selected because it is well adapted for
thedetection of blurred or/and noisy edges. The filter (Ix
to detect blur or sharp edge is computed as follow:
f(x) =sgu(-x).KJ •• -M .(1-cos(aM +
(1- jI'> sia(a,8\.p>
2~
The smoothing filter using Kz which is a nonnalization
constant. can be c:alculated as follow :
h(x) = f f(x)<.k =x,.•-M(1-iros(a,8\xj) +
...!...sia(aM»
2/1
whr1e K aod A which cO!R:SpOll'b to DOImaIization
factoc, a conespoadeDceto noise puamdtt aod P
conesp cadeuce to blur panmeter'. In this paper' a = 0.5
md P =0.15. Result of edgeddection image as seea in
F~.3 .
•Fig.3. Edge DetectiOIl (OOI_I_Lbmp)
Step 2: Plot the image in horizomal line 1D passing
through • c:eDIa' of pupil. as seeD in Fig. 4. To educe
11Oise,a IIDIIlber of peaks at side and right side of
hori:mma1.line is e1imina1r:d. Based on peak ofboUDdary
of pupil which located at Deal' ceDler of boriVWIta1 ~,
the othr%peak in left and right side boUDdary of pupil IS
comparecl The fiut muimum peak that find &om left
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Fig.4. The borinmtaJ plot (OOI_I_Lbmp)
Step 3: Since !he detected peak of limbic bouDduy, 11
centel' and I1Idius of iris is calculated by half of distaD!
of limbic bouudary. Finally, 1be circle of iris
pe:rfonned &om ntdius and centel', as seen in Fig. 5.
Fig.5. Localizecl irises with two circles
(pupil and limbtc) and their.centen (OO1_1_.bmp)
5. ~DlReswlt
The proposed algorithm is impJemadecl in M.atII
1.0 on~ with 23 GHz pmcessoI" and 512 M
RAM. The CASIA database Vcr 1.0 is used.. It c:amaiz
156 iris images (320 x 280 pixels asoIution) o~ 1C;
diffeaut people aDd each has seven images which •
~ in tow di1&not sessioDs of 1mouth ~
The expmimeDt with CASIA database detenniI
99,9 % 1be localization of pupil_ canect. The omt
is IDOR> problematic:, because it is fIirly c:ommoo fur Ii
pupil to be sligJltly oval aDd eyelash closes over of pupi
eveD when the person is looking directly at 1be c:amer.
1'he pupil localization is correct in 1be image with
1'OUIIdpupil; in tile left of those images, 1be size of d!
pupil is ovaatimated by v:aryiD& amouut. Foe imagt
with oval pupils. 1be diameter- of 1be boUDdary cin:I
cxxrespondecl in Deady aD cases to the 1eagth of d!
majoc axis. Adjus1mr:Dt of the circle wiD impro ••
bouDCIuy of pupil. The proposed method to dele4
bouDCIuy of pupil is better- than ~ ~
opera~ by Daugmaa (3-4) and Hough traDsfonDatio







Fig. 6. Result of detection pupil boundary
(105_1_1.bmp)
(a) Integral Differential Operator by Daugman [3-4]
(b) Hough Transform by Wildes [10]
(c) Proposed method
.Detection of the limbic boundary determines 98% is
success. Eyelid and eyelashes influence.which close over
of im to impact in limbic boundary detection. Result
comparison among method of Daugman [3-4], \Vildes
[10] and proposed method, as seen in Fig 7.
(b)(a) (c)
Fig.7. Result of detection limbic boundary
(037_2_4.bmp)
(a) Integral Differential Operator by Daugman [3-4]
(b) Hough Transform by Wildes [10]
(c) Proposed method
6. Condusion
Iris localization is the most important step iris
recognition systems. In this research work, a method of
iris localization is proposed based on intensity value
analysis of gray scale eye image. The pupil boundary is
localized by binar)' morphological approach and
adjustment of circle. The limbic boundary obtained by
edge detection with optimal detector filter tbenfinding
the first maximnm pealeat left and right pupil boundary.
In general, the experiment results show localization of
iris is succeed
Acknowledgment
The author wish to tbanIc Chinese Academy of
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